Riber, a MBE market leader  by unknown
Riber, a MBE Market Leader 
Riber, a company dedicated to MBE, concentrates on the MBE production market, strongly 
pushes the development of systems for new advanced material fields, and continuously 
enlarges its range of MBE sources. 
A strong recovery of the MBE 
market occurred in 1995 after 
a downturn in 1994. With 
sales of 21 systems last year (1996 
orders excluded) for various seg- 
ments of the compound semiconduc- 
tor field, including a surge of orders 
for GaN-based compounds, Riber 
keeps its leading position on the 
MBE market. 
Phosphorus cracker cell, KPC 250. 
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A shift toward multiwafer MBE sys- 
tems for volume production will 
further expand the company activity 
in 1996, with gained field-acceptance 
of fully automated multi 4" MBE 49 
systems for producing superior qual- 
ity epiwafers. Several contracts for 
these systems have been signed since 
the beginning of the year, for delivery 
before the end of 1996. 
The trend towards large diameter 
wafers has accelerated, leading to the 
delivery of twelve systems with 4" 
(single or multi) capacity in the last 
three years. 
On the material side, while "clas- 
sic" III-V compounds generate the 
bulk of the activity, the development 
of blue emitters has caused a strong 
demand for ZnSe MBE reactors, with 
10 systems delivered in the last two 
years, followed by a surge of orders 
for GaN MBE/CBE systems last year. 
Most of these are 3" single-wafer 
systems. SiGe epitaxy is attracting 
more and more laboratories, as SiGe- 
based devices could quickly find 
their way to production lines due to 
the similarity of processing with 
silicon-based evices. Riber has de- 
livered several 6"/8" UHV-CVD sys- 
tems for this material field, including 
cluster-tool compatible versions. 
IIl-V COMPOUNDS: a 
growing production base 
The MBE 49 is designed for the 
reliable production of qualified epi- 
wafers. It permits longer growth 
campaigns than any competing sys- 
tem, and consistently reproduces, 
day after day, precisely controlled 
epistructures with a very good" sur- 
face quality, including very low de- 
fect densities. 
Precisely controlled epistructures 
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result from high uniformities demon- 
strated in the field, routinely three 
t imes bet ter  than what  can be 
achieved with competing equipment. 
This has two major consequences 
for epilayer producers and users: 
reproducibility and high yield leading 
globally to a cost saving for end 
products. 
The advantage for epilayer produ- 
cer is reproducibility. Due to the 
extreme precision of the deposit, the 
percentage of wafers staying within 
specifications without the need for 
recalibrating the system is higher, 
which turns into a significant gain of 
production time and into a higher 
epilayer production yield. For epi- 
layer users, the gain is clearly a 
superior device yield per wafer. As 
says a production line manager, "I 
can get a 25% yield improvement in
my process", which in turn becomes 
a cost advantage in an increasingly 
competitive field. 
The defect density obtained along a 
full campaign of growth is around 
lO/cm 2 rather than 100/cm 2or more 
in previous generation MBE systems. 
An order of magnitude gain makes a 
large difference in device yield, spe- 
ciaUy for ICs. 
Long growth campaigns, pecially in 
MBE, have a direct effect on the actual 
throughput of the equipment. The 
high reliability of the MBE 49, obtained 
by using a minimum number of mov- 
ing mechanical parts under vacuum 
and using a very rugged transfer 
system with no associated movement 
in the growth chamber itself, allows 
the use of very large capacity sources 
giving longer TBO (Time Between 
Openings). For full-day operation, the 
TBO is now 120 days, 3 to 4 times 
higher than previous MBE systems. 
The use of large capacity sources, 
intrinsically more stable than lower 
capacity ones, also participate to low- 
ering the need for flux recalibration. 
The less frequent need for calibra- 
tion permits to use the system in a 
fully automated mode. The MBE 49 is 
the only automated MBE system to- 
day. All t ransfer  operat ions and 
pumping cycles, as well as degassing 
and growth processes are performed 
automatically. Systems are producing 
at night without operator assistance. 
Numerous safety interlocks are in- 
cluded to turn the system in a fail/ 
safe status, should an unexpected 
event occur (loss of vacuum, lack of 
LN2, etc). 
As says another user, "Reliability of 
Combining the skills of Applications ~rator j  
scientists with a world-class manufacturing 
A new EPINEAT III-V system was started by Mrs C. Chaix, manager of Riber 
Application Laboratory, in April 1996. All specifications were demon- 
strated in four days after starting the system, and four epilayers. 
Specifications included uniformities, which is purely geometrical, and 
material quality. The third layer grown in the system was a GaAs layer, and 
exhibited 65 000 cm2Vs mobility at 77K. The fourth layer, a Hemt 
structure, exhibited mobilites of 6000 cm2/Vs at room temperature, 
160 000 cm2/Vs at 77 K, and 750 000 cm2/Vs at liquid helium 
temperature. A p-Hemt was also grown during these four days, exhibiting 
mobilities of 5300 cm2/Vs at 300 K (n = 2.38 x 1012/cmZ), and 21 660 
cm2/Vs at 77 K (n = 2.2 x 1012/cm2). 
Such results prove the adequate design of the system, the high 
manufacturing skill and quality, including stringent preparation proce- 
dures at the final assembly in Riber, as well as the Application Laboratory 
knowledge. 
Riber Application Laboratory scientists are starting MBE systems for all 
compound fields world-wide. They demonstrate performances as well as 
train new comers to the MBE technology. The Application Laboratory is 
equipped with a single wafer 3" system for MBE trainings at Riber. These 
scientists have built over time a knowledge of equipments, procedures, 
and growth science which is available to help users having temporary 
difficulties in epitaxial growth issues. 
the transport system is very high. We 
never had a problem that was caused 
by components on the vacuum side". 
Of course he is right, automation is a 
value only if reliability is very high. 
Listening to our users, improve- 
ments were made to increase the 
productivity of the machine by en- 
larging the duration of growth cam- 
paigns and by minimizing the time 
needed to bring the system on line 
after source reloading. 
The des ign of large capac i ty  
sources for both group III and group 
V source materials allows growth 
campaigns of up to 120 days. 
On the other end, an improved 
dismountable bakeout system allows 
to independently bake the growth 
chamber in a very efficient manner, 
reducing downtime. Furthermore, 
the external surface of the insulating 
material remains at a low tempera- 
ture compared to other designs, 
greatly minimizing the heat-load re- 
leased in the clean-room during 
bakeout sequences, also leading to 
cost savings. 
While the driving force for multi- 
wafer MBE systems is the need for p- 
Hemts, excellent results have been 
obtained in other fields as well. As an 
example, a recent publication on 
"low defect and high uniformity 
solid-source MBE of InAlAs/InGaAs/ 
InP heteros t ructures  for optical  
MQW-SPSL devices", by K. Panzlaff, 
T. Feifel, and H. Storm, from Bosch 
Telecom GmbH, at the IPRM held in 
April in Germany, introduced im- 
pressive results on InP wafers: Re- 
p roduc ib le  growth  o f  de fect  
densit ies as low as 15/cm 2 and 
uniformities as high as +/ -  0.2% over 
2" wafers, with the conclusion that 
results are suitable for mass produc- 
tion. Similar uniformities have been 
reported by others for distributed 
Bragg reflectors. 
NITRIDES: a fast 
developing field 
Gallium nitride research was strongly 
boosted when a working blue LED 
was announced some time ago. 
The market for nitride-based e- 
vices is not limited to LEDs. Nitrides 
are also a promising material system 
for developing blue/UV lasers and 
high temperature electronics, among 
other applications. 
Although a RT operation laser has 
been announced, high quality Qw 
structures are still to be obtained. 
MBE/GSMBE or CBE, as low tempera- 
ture processes, have a good chance 
of success in this field, in addition to 
their unmatched capability for basic 
material research and understanding. 
Riber is delivering several MBE32 / 
CBE32 for this material field. In 
addition to a dedicated flange design 
to accommodate several types of 
nitrogen sources, these systems are 
equipped with the state-of-the-art gas 
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regulation equipment developed for 
the III-V CBE field, permitting very 
precise control over the material 
flow. Systems frequently include ana- 
lytical instruments, such as ellips- 
ometers or STM apparatus. 
Users reported the growth of good 
GaN layers using ammonia with a 
Riber HTI432 gas injector, but other 
sources are being investigated as well 
for the CBE process. 
At the end of last year, the Labora- 
tory for Information Technology of 
the University of Hannover and Riber 
joint their efforts to develop MBE/ 
CBE processes  for nitr ide com- 
pounds. As part of this cooperation 
contract, Riber will deliver a dual 
chamber MBE32 / CBE32 system for 
the University material research pro- 
gram. This comes on top of successes 
in other areas, including Far-East 
countries. The most recent order 
was received beginning of May, 1996. 
Riber is also collaborating with 
several other laboratories world-wide 
to develop the process. 
Si-Ge ALLOYS: a high 
potential field 
This material field is quickly devel- 
oping and demands are increasing 
that will lead to a substantial market 
emerging soon. 
Riber has a long experience in the 
field of si l icon/germanium epitaxial 
systems, and has delivered many 
electron beam deposition MBE sys- 
tems for this application. 
Combining this experience with a 
leading position in the CBE equip- 
ment design, Riber introduced a 6"/ 
8" single-wafer UHV-CVD reactor for 
SiGe epitaxy, the EPINEAT SiGe. This 
was the first 200 mm cold-waU single- 
wafer reactor entirely dedicated to 
the low temperature growth of Si and 
SiGe alloys. After the first system 
demonstrated excellent capabilities 
to grow complicated thin structures, 
such as strained layer superlattices, 
modulation doped heterostructures, 
and heterojunction bipolar transis- 
tors (all results have been reported 
elsewhere), a second system was 
commissioned last year for investiga- 
tion in the optical field. 
To improve the capability of the 
process, Riber has studied in-situ 
cleaning methods and developed 
suitable accessories for avoiding do- 
pant memory effects. 
Riber will also benefit in this field 
from a participation in a JESSI pro- 
gram to develop a RTCVD chamber 
for poly-Si deposition, for which 
Riber built the chamber and the gas 
injection device. It is expected that 
the use of UHV technology for the 
chamber will lower the contamina- 
.tion and improve the quality of 
polysilicon. 
COMPONENTS FOR 
MBE USERS 
Riber is also strongly pushing the 
development of sources for all MBE 
users, including competing systems. 
PHOSPHORUS AND ARSENIC  
VALVED CRACKERS 
The KPC 250 phosphorous cell is 
selling very well, both for Riber and 
competing systems. The basic design, 
allowing to use the interesting prop- 
erties of white phosphorus rather 
than red phosphorus, is patented. 
The cell's modular design results in 
very simple maintenance and loading 
operations. It uses a true leak-tight 
bakeable all-metal valve for control- 
ling the phosphorus flux, which 
allows cell refilling without breaking 
vacuum. The valve is 
driven by a stepper 
motor, and the valve 
controller gives im- 
med ia te  access  
(< 600 ms) to any 
position. The cell in- 
cludes simultaneous 
cont ro l  over  the  
three heated zones 
(red P evaporator,  
white P condenser, 
cracker section). 
Riber a l so  deliv- 
ered the first units 
of  the  VAC 500 
valved arsenic crack- 
er cell. The VAC 500 
is a 550 cc cracker 
cell incorporating a 
precise flux control 
valve prov id ing  a 
stable dimer arsenic 
flux. The crucible 
reservoir and valve 
body assembly are 
heated so that the 
Solid sources for Gen II TM 
systems: 125 cc and 60 cc 
single and dual filament 
cells are available. 
valve body is warmer than the cruci- 
ble filling port. The reservoir is 
externally water-cooled for efficient 
heat dissipation, with no welding in 
contact with water. The valve assem- 
bly, located in a low temperature 
area, is designed for fast temperature 
stabilization in order to reach quickly 
a stable flux. It is bakeable to 250°C. 
The valve can be controlled manually, 
using a high precision vernier, or 
through the APC 6000 precision 
valve controller. The APC 6000 can 
be controlled locally, or remotely via 
a serial line. 
In previous year, Riber has devel- 
oped its customer care service to 
better fit their need. Wether it be for 
product ion fields or for material 
research ,  Riber is commited  to 
MBE/CBE. With specialized teams 
for system and component develop- 
ment, and top quality scientists to 
help tune your process, you will find 
MBE is an easy job. 
Contact: Beno[t Guillet, 
Riber, 
133-137 Bd National, 
B.P. 231, 92503 Rueil Cedex, France. 
Tel~fax: + 33 (0) 1 47 08 92 50/32 39 
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